In order to explain variations of parameters related to growth, feed conversion ratio and mortality rate of fattening pigs, relationships with building characteristics of the pig houses were investigated. The method of collecting the data from contractual farming conditions (97 pig houses, all-in all-out system) allowed a homogeneous and randomised distribution of other feed efficiency determining factors.
Introduction
From laboratory experiments, specific environmental conditions (e.g. temperature, humidity, air velocity, ventilation rate) have been proposed for optimal efficiency of feed utilization of pigs, and for avoiding health problems (K ALICH , 1980 : L IND -QUIST, 1974 MOUNT, 1968 ; S TOLPE & B RE S K , 1969 ; V ER S T EGEN, 1971 ).
The engineering design and the control of the house environment aim to realize those climatic conditions in order to optimize the animal production process. According to the engineering and control possibilities of the environment within the pig house, differences were found in feed conversion ratio, mortality rate and carcass values of growing pigs (Tnx)ER et al., 1981 ; . Although our method of collecting the data allowed a homogeneous and randomized distribution of other production efficiency determining factors, in order to explain those differences the following hypotheses remain ; a) varying interactions between the outside and inside environmental conditions depending on the construction of the pig house (W AHLSTRO M. 1981) ; b) the control of the housing system at the level of stockmanship ; c) the physical characteristics of the pig house.
The present paper explores the extent to which the variation in the production characteristics is explained by variations of the building characteristics and/or by the use of the engineering and control systems of the environment. Ouantification of these variations allows a classification to be made according to their importance. II The variations of the mortality rate (MR) and the length of the fattening period (LFP) were statistically and significantly linearly related to the variation of the surface area (SA) and the volume (VO) of the pig house as well. Although optimal house dimensions per pig were proposed L INDQUIST , 1974) irrespective of labour input, we found them to be linearly related. Thus, the larger the pig house or the more animals per labour unit, the longer the fattening period and the higher the mortality rate. Within the total population about 4-5 p. 100 of the variation is explained by the applied linear model, whereas for pig houses without heating facilities (NH) and piggeries with heating unit with fan suspended (FH) . ).
C. Otlzer parameters
Within the whole population, a positive relationship was found between internal temperature (IT) and emergency slaughter rate (ESR), and between air velocity at the height of the pigs (AV) and the number of pens with growth-retarded animals (PG). These results agree with the propositions concerning the influence of the air velocity MOUNT et al., 1980) . But these relationships are not in accordance with the results of T E xiER et al. (1979) , probably as a result of the interaction with the internal temperature, which was not always above 20 °C.
The importance of the regulation of the air inlet (RI) was indicated by the correlation coefficients with the number of pens when coughing occurred (PC), the number of pens with dirty laying areas (PL), the length of the fattening period (LFP), the emergency slaughter rate (ESR), the weight gain (WG) and the feed intake (FI). Besides the interactions of the building characteristics with the heating system, the interaction with the ventilation system was also shown. Due to the overriding effect of the ventilation rate within mechanical ventilated piggeries (RV) only a relationship with surface area (SA) and house volume (VO) was found. Hence,. within the piggeries with natural ventilation (RC) and which had lower ventilation rates, variations with respect to slat surface (SS) could become significant.
Correlation coefficients between some building characteristics of pig houses with compartments, inside climatic conditions and the occurrence of cough and dirty laying areas (investigation period from April to July 1983) ( Table 4 ).
Comparing with the P-population (Table 4) , the C-and D-populations showed statistically significant differences (P < 0.05) with respect to the outside (OT), the corridor (CT) and the inside (IT) temperature. Cough and dirty laying area occurred simultaneously, but the proportion depended on the absolute value of the temperature and the opening of the air inlet (AI). Indeed, taking into account the mean value with standard deviation of AI, and in connection with the results mentioned above, we can conclude that within the C-population the air inlet was insufficiently regulated with respect to the outside conditions. Hence, when also taking into account the larger difference between incoming and inside temperature in combination with a smaller inlet opening or a possibly higher air velocity, draught can be at the origin of the occurrence of cough and/or dirty laying area (T RUYEN , 1977) .
IV. Conclusions
By means of the linear regression analysis and of their correlation coefficients it was possible to show what proportion of the variance of production parameters may be attributed to the variance of building characteristics and the engineering and control systems of the environment as well.
Within the total population about 4-5 p. 100 of the variance of production parameters was explained by the physical characteristics of the pig house, whereas within classification of the different engineering and control systems the explained proportion could be ten times larger. Although a selection of pig houses was made with a view to homogenize and to distribute at random production determining factors such as stockmanship, it was interesting to find on the one side relationships through the remaining variance of stockmanship, whereas on the other hand an interaction between the level of stockmanship and the engineering and control systems was shown. This is an additional factor within the complex of the production determining factors.
Within the limitations of our project, no deviations from the proposed optimal environmental temperature (CLOSE, 1981 ; V ERSTE G EN , 1971) 
